Modulating poly (ADP-ribose) polymerase activity: potential for the prevention and therapy of pathogenic situations involving DNA damage and oxidative stress.
Poly (ADP-ribose) polymerase is a zinc-finger DNA-binding enzyme which detects and signals DNA strand breaks generated either directly during base excision repair, or indirectly by genotoxic agents such as oxygen radicals. In response to genotoxic injury, PARP catalyses the synthesis of poly (ADP-ribose), from its substrate beta-NAD+ and this polymer is covalently attached to several nuclear proteins and PARP itself. As a result, PARP converts DNA breaks into intracellular signals which activate DNA repair programs or cell death options. Several studies have also shown that PARP is involved in either necrosis and subsequent inflammation or apoptosis. Although this enzyme is not indispensable during the latter cell death program, it has been demonstrated that PARP plays a facilitating role in this process. PARP is activated at an intermediate stage of apoptosis and is then cleaved and inactivated at a late stage by apoptotic proteases, namely caspase-3/CPP-32/Yama/apopain and caspase-7. This cleavage prevents necrosis during apoptosis, avoiding inflammation. All these functions, and the observation that PARP is an abundant and highly conserved enzyme, suggest that this enzyme plays a pivotal role, particularly in the maintenance of genomic DNA stability, apoptosis and in the response to oxidative stress. Since these situations are found in cancer, inflammation, autoimmunity (such as diabetes), myocardial dysfunction, certain infections, ageing and radiation/chemical exposure, attempts have been made to modulate PARP activity. With regard to the increasing interest towards PARP, the aim of this review is to explain the cellular role of PARP and the advantages of modulating its activity in diverse preventive or therapeutic strategies.